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Chalcogenide glasses are unique materials with a large transparency window in the mid-infrared and good rheological properties [1] [2]. Recent advances on their manufacturing processes made possible the development of several applications including bio-chemical sensors, infrared-powers delivery, and mid-infrared sources.

Long Period Gratings (LPGs) in Chalcogenide fibers are considered to be a very versatile fibers device, both within the context of nonlinear optics, and sensing applications [3].

This work reported in this paper, concerns infrared optical fibers obtained in AS2S3 Chalcogenide glass. We use a single-mode AS2S3 Chalcogenide fiber with a core diameter of 6 µm, a core/cladding refractive index of 2.8, and a numerical aperture at 1550 nm of 2.8.

We studied the various modeling aspects of Long Period Fibers Gratings such as the core effective index, cladding effective index, and transmission spectrum [3] [4].

Two models are proposed to calculate the cladding mode effective refractive index. The first and simpler is a two-layered fiber model, in which the effect of the core is neglected, that is, only the interface cladding air is considered. The second model, a more complex one, is a three-layered fiber model in which the effects of the core are taken into consideration. 

The refractive index sensitivity of LPG arises from dependence of the phase matching condition upon the effective refractive index of the cladding modes.

This paper has discussed the properties of LPG Chalcogenide fibers, techniques for their applications, and their sensitivity to the various measurands [5]. 

The prospect of the development of multi-parameter sensors capable of simultaneous monitoring a number of these measurands will be discussed [6] [7].
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